
My research has focused on the discovery of pharmaceutically-important 
compounds, hopefully novel compounds, for which we have isolated 
endophytic bacteria from plants. We ended with carotenoid-producing 
bacteria. In addition to endophytic bacteria approach, we also exploit a 
cutting-edge technology, CRISPR/Cas9 genome editing technology, to 
activate silent gene clusters in Streptomyces strains, which are one of the 
richest sources pharmaceutically-significant products.
 
Many bacteria contain “silent biosynthetic gene clusters” in their genome 
which are activated under specific circumstances and produce compounds 
as a defense mechanism in their natural environment. However, those 
gene clusters are often silent under laboratory conditions. The goal of 
this research is to attempt to activate those silent gene clusters in order to 
hopefully produce a novel compound. We use CRISPR/Cas9 technology 
to manipulate regulatory proteins in the bacteria to activate the silent gene 
clusters. 
 
For instance, we have been working with Streptomyces sp. ATCC 55186 
to enhance the production of antifungal compounds of Sch47554 and 
Sch47555 through the manipulation of regulatory proteins. This bacterium 
normally does not produce dark-red pigment of undecylprodigiosin under 
laboratory conditions. However, we overexpressed an activator regulatory 
protein using CRISPR/Cas9 technology, which led to the activation of a 
silent biosynthetic gene cluster responsible for the biosynthesis of undecy-
lprodigiosin.  This is a compound that is known to be produced by other 
strains of Streptomyces, but this is the first time that we have realized that 
our strain can also produce this compound. By identifying certain regula-
tory proteins and overexpressing them in bacteria, we might end up with 
novel compounds. The reason why our research is important is because a 
lot of bacteria that cause diseases are gaining resistance to the drugs used 
for the treatment of those diseases. This means we have to find more novel 
compounds that can kill those resistant bacteria. Our research has poten-
tial to discover novel pharmaceutically-important products in order to 
fight against those drug-resistant bacteria.
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